Since the 1990s, Knowledge Management Systems (KMS) have been largely unsuccessful in the collection of tacit knowledge. This includes direct input by the holder of the tacit knowledge into a KMS or through an intermediary such as the collection of tacit knowledge through interviews and videos then posting the data to a KMS. The reasons span the organizational, technological, and individual. In this paper, we concentrate on the tacit knowledge reasons that spans the technological and individual. We believe that tacit knowledge can be effectively and consistently collected from the contributors themselves and placed into a KMS by the contributors using a storytelling-based approach. This study extends past research that collected stories using interviews and videos. The methodology utilizes a storytelling-based KMS, developed in a relational database management system (RDBMS), for Domain Experts (DEs) to contribute their tacit knowledge. It is hypothesized that having contributors use stories to enter their tacit knowledge themselves into a KMS will overcome their reluctance thus making the overall process successful. Once tacit knowledge is entered into a KMS, it becomes explicit knowledge available to anyone who requires it.
INTRODUCTION
"Knowledge management systems (KMS) refer to any kind of Information Technology (IT) system that stores and retrieves knowledge, improves collaboration, locates knowledge sources, mines repositories for hidden knowledge, captures and uses knowledge, or in some other way enhances the knowledge management (KM) process" (Frost, 2013; Jimenez-Jimenez, Martinez-Costa, & SanzValle, 2014; Rance & Hanna, 2007) . Chen, Xiao, Ren, and Shi (2011) define knowledge management (KM) as "the process that enterprises use to identify and organize knowledge and then effectively use the knowledge to competitive advantage". Fanfan (2012) describes KM as "any process or practice of creating, acquiring, capturing, sharing, using and evaluating knowledge wherever it resides".
There are two fundamental types of knowledge -explicit and tacit. According to the Cambridge dictionary, "explicit knowledge is knowledge that can be expressed in words, numbers, and symbols, and stored". The Law Dictionary states that "explicit knowledge is knowledge that is recorded and expressed; it is easy to share and store and is the opposite of tacit knowledge". In other words, explicit knowledge is tangible. "Tacit knowledge", according to the Cambridge Dictionary, "is knowledge you get from personal experience". The Law Dictionary states that "tacit knowledge is unspoken, unwritten, and hidden stores of knowledge based on experiences, emotions, institutions, insights, and observations". "Common examples of tacit knowledge include the knowledge of how to ride a bicycle, how to knead bread, and how to use a word processor" (Linde, 2001) . In short, tacit knowledge is that knowledge that resides in our heads; it is the knowledge we have learned over time and it is intangible (figure 1). Tacit knowledge is far more difficult to represent in a knowledge management system (KMS) due to the reluctance of the owners of the knowledge to allow it to be put into a KMS (Weber, 2007) . Researchers who have attempted to populate KMS' with tacit knowledge acknowledge that there are obstacles such as contributors fearing that others will steal their ideas and the inverse that knowledge is power. The fear factor is two-fold with both related to job security (Disterer, 2001; Weber, 2007) . Keeping knowledge to oneself contributes to organizations retaining them and forces people to come to them for their knowledge contributing to self-worth (Benbya & Alstyne, 2008; Fanfan, 2012; Kankanhalli, Tan, & Wei, 2005 Most domain experts share their tacit knowledge willingly with others on a day-to-day basis. They share their knowledge with junior members who are learning their craft, they share their knowledge with other domain experts as they recount lessons they have learned over time or from specific incidents and/or challenges and they share their tacit knowledge with management in briefings or as concerns to management or other domain experts. This is supported by Guechtouli, Rouchier, and Orillard (2012) and Ariffin, Arshad, Shaarani, and Shah (2007) in their discussions on direct knowledge transfer and by Sandhu, Jain, and Ahmad (2011) in their research into knowledge sharing. Based upon the three barriers of Riege, our research targets the barriers of individual and technology.
The rest of the paper is organized as follows. In Section 2, we review the related work in collecting tacit knowledge into a KMS. Our storytelling-based approach is presented in section 3. We then describe how various story elements can be input into the KMS through a web-based interface by contributors themselves. We discuss how story elements are assimilated into a complete story which is associated with domain/subdomain tags for users to search the KMS. The design and implementation of the storytelling-based KMS is described in section 3. Finally, section 4 concludes this paper.
RELATED WORK
Early KMS efforts in the 1990s to capture tacit knowledge of employees were geared towards employees ready to retire or leaving the organization on their own for other employment opportunities. The concerns were the loss of valuable lessons learned while at the organization. The research of Benbya and Alstyne (2008) at HP and Siemens demonstrated that fear can be overcome with the right motivation which supports motivation discussed in Okoroji, Velu, and Sekaran (2014) . The collection of tacit knowledge into KMS' was the point of research by Coffey and Hoffman (2003) who tied the collection of tacit knowledge to the organizational need to retain institutional knowledge in order to advance the mission of the organization, avoid making the same mistakes over again and to leverage the accomplishment of departing employees. But they also noted the challenges of eliciting knowledge as did Benbya and Alstyne (2008) and others (Orth, Smolnik, & Jennex, 2009; Pumareja & Sikkel, 2005; Vizcaino, Soto, Portillo, & Piattini, 2007) .
The key is how tacit knowledge is captured -the literature either says it cannot be done (Fanfan, 2012) or it is done through interviews and recordings. Whyte and Classen (2012) , collected tacit knowledge for a KMS using stories; however, it was via face-to-face interviews with the data later inserted by the researchers into the KMS. This is not an efficient approach as it takes much longer to conduct the interviews than to directly input the data. Swap, Leonard, Shields, and Abrams (2001) explored storytelling to transfer knowledge in the workplace and, like Whyte and Classen in 2012, and Schank (2010) , they used interviews to collect the tacit knowledge.
In addition to types of knowledge, there are two types of knowledge transfer -direct and indirect (Guechtouli et al., 2012) . Direct knowledge transfer is one-on-one and one-onmany but face-to-face such as mentoring or coaching. Ariffin, Arshad, Shaarani, and Shah (2007) used the example of a domain expert (DE) guiding a novice user through a procedure -the DEs transfer their tacit knowledge to the user and, in this case, the tacit knowledge is used to improve the work activities of the novice user. In this example, the DE is using direct communications (personalization) and direct knowledge transfer versus a tool. Indirect knowledge transfer can be through any means where different people at different times can view the artifacts of the acquired knowledge. Okoroji, Velu, and Sekaran (2014) and Sandhu, Jain, and Ahmad (2011) . Thus, as noted earlier, the transfer of tacit knowledge does take place. Wasko and Faraj (2005) researched electronic forums and why contributors participated since there is no immediate benefit to them and free-riders are able to acquire the same knowledge as everyone else. The study concluded that individuals contribute knowledge to electronic media when they perceive that it enhances their professional reputations, and to some extent, it is enjoyable to help others. Individuals who contribute knowledge do not seem to expect help in return.
Weber (2007) identified nine reasons why KMS' fail. In evaluating these reasons, we determined that only four are relevant to this research because they relate in one way or another to the collection or failure to collect tacit knowledge:  KMS' fail because they are not designed to support communities of practice (CoP). A CoP is a field of shared interests.  KMS' often fail due to the nature of the KMS, i.e.
there are no bounds on what a domain expert can enter or how.  KMS' fail if it is difficult for users to find relevant knowledge.  KMS' can fail when they do not promote collaboration.
METHODOLOGY
Prior to starting the experiments, all participants will be asked a series of questions to gain an understanding of their experiences with KMS' and forums and their opinions regarding knowledge sharing and providing their tacit knowledge into a KMS.
Stories are the real life experiences of DEs and what they have learned over time. Stories, for example, are specific to how a DE resolved an issue. Stories comprise the tacit knowledge of the holder and by entering their knowledge into a KMS, it becomes explicit knowledge. Acquiring and using the tacit knowledge of DEs who have learned lessons and gained knowledge over years is a desire and goal of all organizations (Anantatmula & Kanungo, 2007; Burrows, Drummond, & Martinsons, 2005; Disterer, 2001; Okoroji et al., 2014; Qiu et al., 2014; Swap et al., 2001) . When individuals pass along their tacit knowledge to others in direct knowledge transfer, they often do it through stories.
Thus, the right condition for the collection of tacit knowledge is the ability to tell a story and the mechanism is a KMS designed for storytelling knowledge transfer.
Researchers across the social sciences as well as KMS researchers have noted that people love a good story (Linde, 2001; Schank, 2010; Sugathan & Kalid, 2009; Whyte & Classen, 2012) . By providing a KMS that allows a contributor to provide their tacit knowledge in the form of a story, it is hypothesized that the barriers of individual and technology will be overcome.
The objective of this research is to extend prior research into stories that utilized interviews to elicit tacit knowledge. This study is in the start of the experiments phase; we hope to demonstrate that a storytelling approach can be successful in the elicitation of tacit knowledge, by contributors, who, themselves, enter their knowledge directly into a KMS. Contributors enter stories, reviewers review the stories, and users search the KMS for stories, based upon a domain/subdomain pair. The web-based tool used in the experiment will address Weber's concerns that are applicable to this study as discussed earlier. This will be done by creating communities of practice (CoP) in the KMS. It will be done by ensuring the data is relevant through peer reviews, implementing collaboration between the contributors and reviewers and between contributors and users. Lastly, it will be accomplished by using a framework that was specifically developed to support the storytelling approach to elicit the tacit knowledge.
Contributors first select the domain/subdomain pair (figure 2). Next, the contributors answer 'guiding questions' (figure 3) that are specific to the domain/subdomain pair (figure 3) chosen by the contributor. This is to help the contributor cover aspects that they might leave out of the story. A caveat -in real life, DE's would hopefully enter their stories soon after something occurred and was resolved such as provisioning a server, storage, or network device. Thus, the guiding questions could be more extensive. However, in these experiments, a lengthy time may have passed from the time something occurred and participation in the experiments. Thus, the guiding questions have been reduced to what likely will be remembered by the participant. An example of guiding questions, based upon the domain/subdomain pair of decommissioning/storage is in figure 3 . A knowledgeable reader in decommissioning storage may likely want to know more but, that is the nature of experiments that are potentially long after something occurred. The purpose of the guiding questions is to reduce, as much as possible, the likelihood that assumptions, on the part of the contributor, make it difficult for the reader to understand the story. The answers to guiding questions from the contributor become part of the story and are presented at the top of the story upon completion of the story. In early framework testing, a question arose as to why not simply have a "WHAT" box. It was discovered that much was left out that readers considered critical. Thus, the story was broken down into the above components.
DEs are required to enter all the components into the KMS. Once the contributor has finished entering the story components, the components and guiding questions are assembled into a complete story by the KMS (figure 4). Answers to guiding questions and story components entered by contributors are captured by the KMS and stored in matching story attributes.
Before each story is placed into the KMS and made available to users, the completed story is reviewed by a reviewer who has specific knowledge in the same domain/subdomain pair as the story. The reviewer ensures that (i) the story covers all of the story elements and guiding questions, (ii) the story is clear and to the point, (iii) the story is of reasonable length, (iv) the story is understandable, and (v) the story is applicable to the domain/subdomain. The reviewer has the responsibility to collaborate with the contributor should the reviewer have questions and/or issues. Once a story has been approved by a reviewer, the story is made available to user searches.
The KMS consists of a MySQL database as the back-end to hold the data and a web-based interface as the front-end for users to access the KMS. After the reviewer completes the review and approves the story, the story is made available to users and contributors see a "Published" for their story when they log in. Users can then use the domain/subdomain tag attached with each story to search for solutions in the KMS; the tacit knowledge has now become explicit knowledge.
For the experiment, when users access the KMS, they will have predefined scenarios to resolve that are based upon stories that have been published. Where sufficient stories do not exist across a sufficient number of domain/subdomain pairs, new scenarios based upon what stories have been published will be created and added to the KMS. Once a user has completed a scenario, they will be asked questions about the storytelling approach, about the domain/subdomain pairs, etc. for the story they read.
Following the experiments, participants will complete an end-of-experiment questionnaire and a one-on-one interview. The results of the experiments can be improvement in the collection of tacit knowledge, no improvement, or worsening in the collection of tacit knowledge compared to existing methods. 
CONCLUSIONS
The key relevance of this research is that unlike prior research using stories to capture tacit knowledge that used interviews and videos or, like Azudin, Ismail, and Taherali (2009) , who documented the use of storytelling at lunch and other such forums to enhance knowledge sharing and collaboration, this research utilizes stories that are directly entered into the KMS by the contributors themselves. In this paper, we hypothesize that a storytelling approach that is similar to how people communicate information can be successful in the elicitation of tacit knowledge. Contributors enter their stories, reviewers review the stories, and users search the KMS for stories based upon domain/subdomain pairs to resolve predefined scenarios.
This study is expected to provide researchers and implementers of KMS' another approach to capturing and making available to users the individual (tacit) knowledge of DEs. The framework of the storytelling-based Knowledge Management System (KMS) has been developed and testing and is ready for the experiments. Now, the phase of conducting the experiments will begin. Upon completion of the experiments, final conclusions will be drawn.
